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Outline

• Status	of	NOAA	Satellites
• Status	of	NESDIS	“Water”	Products/use	of	GPM
• Examples	of	2017	Hurricanes

– GOES-16	ABI	and	GLM
– S-NPP	VIIRS	and	ATMS

• NOAA	activities	related	to	PMM	Science	Team	
and	the	GPM	Program

• Summary
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LEO	Satellites
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We	also	exploit	MetOp-A,	B;	DMSP	F-17,	F-18;	GPM;	GCOM-W1;	M-T

11/10/17 NOAA-20
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S-NPP	ATMS	Imagery	– 165	GHz
Courtesy	of	STAR	JPSS	MiRS Team



S-NPP	VIIRS	Day/Night	Band

23	August	2017	- BEFORE 30	August	2017	- AFTER
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Courtesy	of	STAR	JPSS	VIIRS	TeamImpacts	of	Hurricane	Harvey



GEO	Satellites
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ABI,	GLM Poster	117	- Goodman
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GOES-16	Drift	to	
Operational	Position

• Drift	start:	89.3ºW	at	1800	UTC	30	November	2017
• NO	DATA	during	the	drift	period.
• Drift	end:	75.2ºW	on	11	December	2017
• GOES-16	resumes	normal	operations	as	GOES-East	on	14	

December	(3	days	of	calibration	activities)
• GOES-13	GVAR	will	begin	parallel	relay	through	GOES-14	

(105ºW)	on	7	December	2017;	available	ONLY	through	GOES-
14	GVAR	after	14	December.

• Three-week	overlap	of	GOES-13	and	-16	operations;	GOES-13	
deactivated	on	January	2	and	will	begin	drift	to	60ºW.
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GOES-16	Operational	Rainfall	Rates

• GOES-16	Rainfall	Rate	is	currently	at	
Beta	maturity

– Accuracy	and	precision	did	not	meet	
spec	on	limited	data	sets	but	remedial	
action	has	been	taken

• Impact	of	remediation	is	still	being	
evaluated

– Limited operational	distribution	with	
caveats

• Stakeholder	review	for	Provisional	
maturity:	spring	2018

– Provisional=validated	but	not	for	all	
seasons

– No	operational	GOES-16	rain	rates	during	
this	time;	continuity	of	the	Hydro-
Estimator	as	a	gap-filler	is	being	pursued	
until	Provisional	maturity	is	reached

– Once	Provisional	maturity	is	reached,	
data	will	be	openly	distributed	with	
caveats
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Courtesy	of	Bob	Kuligowski,	STAR



GOES-16	Visible	&	IR	Imagery
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Courtesy	of	Dan	Lindsey,	NESDIS/STAR	and	CIRA



GOES-16	Visible	&	IR	Imagery
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Courtesy	of	Wayne	Feltz,	U.	WI/CIMSS



NESDIS	Operational	Products	Update

• NWS	Use	
– GMI	to	BUFR	for	NWP
– GMI	TB’s	and	some	derived	

products	available	in	AWIPS
– GMI	used	in	CMORPH

• NESDIS	Use
– MiRS High	Resolution	

Hydrological	Products
– Advanced	Dvorak	Technique
– eTRaP
– Blended-Hydro	(TPW,	RR)
– SMOPS	(Soil	moisture)
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Ensemble	TRaP (eTRaP)	- Maria
14	individual	estimates	went	into	this	forecast:
• RCLIPER	(climatology)
• NOAA-18	and	NOAA-19	MiRS rain	rates
• NOAA	AMSR-2	rain	rates	(GPROF2010V2)
• DMSP	F-17	and	F-18	MiRS rain	rates
• GOES-E	HydroEstimator
• GMI	MiRS rain	rates

/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.190800.RCLIPER.09190800
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.190850.AMSUNP.09190740
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.190850.RRH_AMSR.09190618
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.191400.RCLIPER.09191400
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.191447.AMSUM1.09191423
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.191447.AMSUM2.09191329
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.191447.SSMISB.09191114
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.191447.SSMISC.09191026
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.192000.RCLIPER.09192000
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.192042.RAIN.09191741
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.200200.RCLIPER.09200200
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.200243.AMSUM1.09200132
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.200243.AMSUNN.09192342
/data/Petrap/2017/MARIA/2017MARIA.WTNT25.KNHC.200243.RRH_GPM.09200154
Grid	information:	nc,nr,clat,clon:						800					800			17.95			65.80
Total	independent	TRaPs used:		14
Ensemble	members	before	cull	to		200	:				4	x			6	x		11	x		14	=				3696
Total	Ensemble	TRaP members:	200
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24-hr	rainfall	potential

Probability	of	24-hr	rainfall	
exceeding	200	mm



JCSDA	Use	of	GMI
See	https://www.jcsda.noaa.gov/documents/newsletters/2017_04JCSDAQuarterly.pdf
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Z.	Pu	and	C.	Yu,	Dept.	of	Atm.	Sci,	Univ.	of	Utah



Flood	Detection	and	Inundation
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Courtesy	of	Sanmei Li,	George	Mason	Univ.

S-NPP	VIIRS;	high	resolution,	twice/day GOES-R	ABI;	lower	resolution,	rapid	update

Leveraging	capabilities	from	both	VIIRS	and	ABI



Emerging	Opportunities	– GLM!

GLM	on	GOES-16	ABI
GLM	overlaid	with	ABI	and	S-
NPP	ATMS	MiRS Rain	Rates
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Courtesy	of	S.	Rudlosky	(NESDIS),	M.	Peterson	(CICS-MD) Courtesy	of	P.	Meyers	(CICS-MD)

Can	we	prescribe	databases	for	GPROF
that	exploit	lightning	information	(proxy	
for	updrafts/vertical	velocity?)

Lightning	flare-ups	associated	with	storm
intensification.	

Can	lightning	‘motion’	be	exploited	in	the
IMERGE	product?



GOES-R	ABI+GLM	&	GPM	GMI
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Courtesy	of	Pat	Meyers,	CICS-MD/Unv.	Of	MD

Hurricane	Irma

• Lightning	associated	with	actively	
growing	convective	cells;	note	
the	feeder	bands!

• Strong	correspondence	with	GMI	
89	GHz	in	some	cases,	but	not	all	
of	them.		Why?



• Contributions	to	the	GPM	GV	Activities	and	Process	Studies
– Characterization	of	Orographic	Precipitation	During	IPHEX	and	HMT-SEPS	(R.	Cifelli)
– Development	of	a	ground	radar-based	snow	database	for	satellite	algorithms	(J.J.	

Gourley)

• Contributions	to	the	Improvements	of	GPM	Level	1,	2	and	3	Products
– Algorithm	Enhancement	for	GPM	Constellation	Radiometers	to	Support	NOAA/NWS	

Regions	(R.	Ferraro,	N-Y.	Wang,	P.	Meyers)	
– Enhancement	of	NOAA	Operational	Snowfall	Rate	(SFR)	Product	for	GPM	Constellation	

Satellites	(H.	Meng)
– Development	of	2nd	generation	pole-to-pole	CMORPH	(P.	Xie and	Joyce)
– Enhancing	regional	CMORPH	with	gauge,	radar	and	model	data		(P.	Xie)

• Improving	NOAA	Operations	and	Climate	Data	Records	with	GPM	Data
– A	Rainfall	Nowcaster Based	on	Multisensor Data	(R.	Kuligowski)
– Development	and	Transition	of	Precipitation	Climate	Data	Records	(B.	Nelson)	
– Changes	in	the	hydrological	cycle	in	the	extratropics using	GPM	data	(P.	Groisman)

NOAA	Projects	for	PMM
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Nine	subtasks	submitted	as	a	single,	no-cost	to	NASA,	proposal

Posters		148
and	226	

Poster	231	



Enhancement	of	NOAA	Operational	Snowfall	Rate	
(SFR)	Product	for	GPM	Constellation	Satellites

Huan Meng,	NESDIS/STAR
• SSMIS	Land	SFR

ü F16,	F17,	and	F18;	three	satellites	to	improve	SFR	
temporal	resolution

ü Logistic	regression	snowfall	detection	(SD)	model;	
under	further	development

ü 1DVAR-based	snowfall	rate	algorithm
ü Separate	algorithm	for	each	satellite	due	to	failed	

channels	and	different	sensor	characteristics
ü ATMS	and	MHS	SFR	outperform	SSMIS	SFR

• GMI	Land	SFR
ü Same	SD	and	SFR	algorithm	frameworks	as	SSMIS
ü SD	statistics	indicate	very	good	performance	

against	ground	observations;	comparable	to	ATMS
ü Algorithm	completion	by	end	of	2017

Corr Coeff Bias	(mm/hr) RMS	(mm/hr)

F16 0.44 0.01 0.94

F17 0.56 -0.11 0.88
F18 0.42 -0.06 0.91

F18	SSMIS	SFR

MRMS

POD	(%) FAR	(%) HSS

Warm	
Regime 67.1 15.3 0.49

Cold	
Regime 52.9 14.5 0.39
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• Bias-corrected CMORPH generated at a 2-hour latency and updated every 3-min 
up to 6 hour-latency and then once an hour up to 12 hour – latency

• Evolution / spatial pattern / magnitude of the hurricane precip captured quite well

Operational	CMORPH
Pingping Xie &	Bob	Joyce,	NOAA/NWS/CPC

CMORPH hourly rain rates for Harvey



• Pole-to-Pole Complete Global Coverage
• Explicit snowfall representation
• Started real-time test production while fine-

tuning algorithm piece by piece
• Focused on AVHRR IR precip estimates and 

preliminary examinations

2nd Generation	CMORPH



• MRMS/GPM	GV
• Autosnow/TRMM	and	GPM	reprocessing
• IPWG/Cal	Val	over	CONUS
• CSI

– V.	Petkovic	– CIRA	visitor	at	CICS-MD
– Joint	activity	with	CICS-MD	scientists	– N-Y.	Wang,	Y.	You,	P.	
Meyers

• GPROF2017	evaluation/future	use	for	NESDIS	
GCOM	operational	system

Other	Relevant	Activities
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Global	Multisensor Automated	Snow/Ice		
(GMASI-Autosnow)	Mapping	System
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Categories:  snow/no-snow, ice/no-ice,  

Projection: Plate Carree, 0.040 grid cell size (about  4km)

Sensors (current): METOP AVHRR + all DMSP SSMI/SSMIS 

Operational since 2006

Courtesy	of	Peter	Romanov,	City	College	of	New	York/NOAA	CREST	



Autosnow –
Reprocessed	back	to	1996
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27	November	1997

27	February	2014

Year
Primary	
AVHRR	
carrier

Number	
of	

SSMI(S)

F
1
1

F
1
3

F
1
4

F
1
5

F
1
6

F
1
7

F
1
8

F
1
9

1998 NOAA-
14

3
1999 3
2000 3
2001 NOAA-

16
3

2002 3
2003 NOAA-

17 3
2004 3
2005 3
2006 4
2007 METOP-

A
4

2008 4
2009 4
2010 3
2011 4
2012 4
2013 4
2014 4
2015 5
2016 5
2017 4



Routine	Validation/IPWG

242017	PMM	Science	Team	Meeting	- San	Diego,	CA16-20	October	2017

http://cics.umd.edu/ipwg/index.html Y.	You,	P.	Meyers,	R.	Smith



Routine	Validation/IPWG
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Swath	Validation	with	MRMS	

Y.	You,	P.	Meyers,	R.	Smith	– CICS-MD

NOAA	GCOM-W1	AMSR-2	(GPROF2010V2)

24	Hour	Validation	– switch	from	Stage	IV	to	MRMS

IMERGE



• NOAA	satellites	continue	to	be	a	contributing	element	to	the	
GPM	program
– S-NPP	and	soon,	JPSS-1	– ATMS	and	VIIRS	sensors
– GOES-16	– ABI	needed	for	IMERGE;	GLM	offers	new	potential	to	improve	

precipitation	retrievals

• GPM	products	are	now	regularly	used	in	a	number	of	NOAA	
operational	products	(these	would	not	have	happened	without	
NOAA’s	involvement	with	the	PMM	science	team!)
– “Hydrological”	product	suite;	including	use	of	GPROF
– NWS/AWIPS,	serving	regions	that	rely	on	satellite	products
– NWP/DA	– not	regularly	used;	improving	our	synching	with	GPM/PPS	L1C	updates

• NOAA	looks	forward	to	our	continued	participation!

• Please	see	our	posters	during	the	next	few	days

Summary
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BACKUP
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Evaluating CMORPH at multiple near real time production
latencies. Daily correlation (top) with gauge corrected MRMS
over CONUS; Mean precipitation [mm/day] (bottom)

CMORPH	Update
Pingping Xie &	Bob	Joyce,	NOAA/NWS/CPC
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CMORPH hourly rain rates for Harvey


